Sphingomyelinase (sphingomyelin cholinephosphohydrolase)
[EC 3.1.4.12] of Bacillus cereus was overproduced in a protein-hyperproducing strain, B. brevis 47, by cloning the gene into an expression vector pNU211, which has been developed to express a foreign gene utilizing a promoter and a signal sequence of an outer cell wall protein gene. From 1 liter of culture, about 10 mg of protein was purified to near-homogeneity by two steps of column chromatography; this is almost 500 times higher production compared to the conventional preparation from the original strain, B. cereus IAM 1208. The N-terminal amino acid sequence of the secreted enzyme was identical to that of the authentic enzyme, indicating that the signal sequence for secretion of B. cereus was processed properly in B. brevis 47.
Sphingomyelinase (sphingomyelin cholinephosphohydro lase) [EC 3. 1.4.12] is an enzyme which hydrolyzes sphin gomyelin into ceramide and phosphorylcholine (1) . We have already purified a bacterial sphingomyelinase from Bacillus cereus to a homogeneous state, cloned the gene, and sequenced it (1-3). The enzyme, with a molecular mass of 34kDa, exhibited unique enzymatic and hemolytic activities; Call enhanced the adsorption of the enzyme on the erythrocyte membrane while Mg` accelerated hemoly tic activity together with the breakdown of sphingomyelin (4) (5) (6) (7) . Various functional domains seem to exist in the enzyme, such as adsorptive, catalytic, and metal-binding sites. Analysis of the secondary structure of the enzyme based on the primary sequence and circular dichroism suggested that less than 5% of the total mass of the enzyme participates in a-helix formation (8) . Chemical modifica tion experiments suggested that Asp and Glu residues are involved in the function of the enzyme, whereas Lys residues are not (1) . To study further the properties of this enzyme in terms of molecular structure, X-ray crystallo graphic analysis is necessary. For this purpose, we had tried to produce the protein in a large quantity; however, it was rather difficult to obtain a large amount of the enzyme even by use of a jar fermenter, because B. cereus secretes a set of proteases into the medium that make it hard to cultivate cells for a long period.
Bacillus brevis 47 is a strain known to secrete large produced by this strain and vector (11). The production system described here will provide a sufficient amount of sphingomyelinase for X-ray crystallo graphic analysis, which should lead to a better understanding of the structure and functions of this unique enzyme.
